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Subcutaneous Administration of Piroctone Olamine to Rats 

during the Last Third of Gestation and the Period of Lactation 

Summary 

Piroctone Olamine (PO) was administered subcutaneously to rats (Sprague- 
Dawley) at daily {doses of 500, 100 and 20 mg/kg (vehicle: 0.5 % CMC) 
during the last third of gestation and the period of lactation (from 
17th day of gestation until 21st day after delivery) to study the effects 
on growth of new Iborn pups, and the following results were obtained: 

1. All administration groups and the control group showed signs of pain 
at each time of administration and minor swelling at the site of ad- 
ministration (dorsal area). 

2. Regarding the body weights of dams, the weight increase of the 500 mg/kg 
group was slightiy retarded, and the body weight gains of all adminis- 
tration groups were depressed during pregnancy. No effect was observed 
during the lactation period. 

The feed intake decreased in each administration group at the end of 
pregnancy, but no change was observed during lactation. 

3. No effect of the compound was observed on: body weights of dams at the 
weaninq period, the PUPS at the delivery, the feed-intake and body 

function test, weight-of new-born pups, the general dilfferenciation, the 
the open field test and the learning test. 

4. Regarding the organ weights of 8 weeks old F1 pups, the we 
heart, the lung, the liver, the kidneys and the adrenal in 
male group and those of the heart, the lung, the liver and 
in the 500 mg/kg female group respectively decreased. 

ights of the 
the 500 mg/kg 
the kidneys 

5. No effect of the compound was observed in the following: skeleton 
examination of 8 weeks old pups, the generative test, the weights of 
pregnant rats, the feed-intake, the findings in F1 dams and F2 pups, 
the weights of organs at laparotomy and the organ weights of 18 weeks 
old males. 
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Piroctone @lav.ine (PO) ~-2s scbcutaneously given at 500, loci aad ?C; 
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d Subcutaneous hdcinistration Of Piroctone Olamine tc Rats 
-‘- - cT;rlr!g -.:E -2s’c Tnird oi C-?StEtiO;l and tiit Period of Lactation 

T L. .Lcstrzcr 

?Lroctone Ciamme vas subcuteneousiv administered to rats at the d.aii\ 
dcses of 5.33: 100 and 20 rrzikg during the last third of gesiation and 
tk.e period laciation to stud\- tile efffcts on groct'n of new born ~~35, 
znt th2 5~1~ ,o;:inS results r:ere obtained. 

1) .kii aLministration 2rouDs and tl7e ccntrol group were In Dain at the 
tk~ r5 administration and sh0wc minor s;:ellinc I at the sLte of 
admikstration. 
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Iii 3 Body weight chances of F1 male offspring 

C-O Control 
M 20 mgfkg 
- 100 mg/kg 
- 500 mg/kg 

weeks 

I34 Body weight changes of Fl femaie offspring 

O-0 Control 
- 20 w/kg 
&d 100 mg/kg 
A-A 500 mgfkg 

G 3 4Hl 2 3 4 5 6 7 a 
weeks 
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~rntrp fio.of Females 

Control 

20 w/kg 

100 mg/kg 

.500 mg/kg 

N 
0) 

I 

22 

23 

24 

24 

0 I 2 3 4 .5 6 7 8 
9 10 

11 12 13 
14 IS 

ddys 

279.9 284.9 297.0 305.5 311.3 316.9 31a.o 323.0 324.8 329.7 334.7 337.4 334.1 330.7 343.7 342.1 
$4.76 t4.60 i3.97 i4.41 t4.67 f4.46 14.46 14.45 t4.37 i4.54 i4.17 i4.33 r4.30 t4 -05 1-4.99 t4.74 

275.3 205.0 295.7 301.2 310.4 313.5 314.2 319.0 321.0 325.5 334.0 336.0 335.9 339.1 344.2 343.0 
is.11 i4.95 t4.82 25.10 r4.99 i4.07 +4.Grl +4.67 r4.12 i4.31 24.86 is.09 ,4.41 t4.90 i4.53 r4.02 

202.9 292.6 305.8 313.1 319.2 324.5 325.7 330.3 331.2 310.9 343.1 347.6 350.; 353.3 355.2 354.8 
i5.14 ~5.02 25.15 24.05 t4.00 t5.10 i4.04 25.30 t5.23 t4.09 r5.08 ~5.17 i4.93 +5.66 25.08 t6.43 

274.0 202.7 296.7 306.3 311.9 310.8 322.1 326.6 330.1 335.0 342.5 347.3 340.; 352.4 355.2 359.; 
i2.35 23.19 i3.36 i3.85 i3.95 t4.13 i3.76 14.05 24.20 i‘l .GO -4.32 t4.31 t4.42 k4.90 i5.59 25.00 

16 17 18 19 20 

339.2 340.5 340.2 335.4 332.7 331.4 51.5 
25.42 i4.80 25.12 i5.33 t4.56 t5.23 c3.54 

315.0 345.2 348.6. 343.9 342.8 343.5 
t.4.57 t4.84 t4.33 i4.35 24.36 i4.23 

t 
355.9 356.7 356.8 351.; 

. 
343.8 314.4 61.5 

26.24 t6.33 25.98 f5.09 f5.14 i5.03 53.48 

360:; 
l tt 

364.2 364:; 35f3*; 
t4:57 

350.; 3521; 
i4.42 t4.JZ t4.73 t4.70 +4.63 

l * 

60.2 
t4.79 

.*I 

JO.1 
t4.05 

tIean * P<O.OS ** PqO.01 l '* Pc0.001 
tS.E. 
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firotlp fln.of females 

Control 22 

20 mq1k.g 23 

100 mg/kg 

500 mg/kg 

24 

24 

Final 

2; 5 Weight of organs of dams after lactation 

body 
weight flrain Pi tui tat-y Thyrnid Tl~ymus ltoart Luny t ivcr Spleen Pancreas Kitlnay(g) IIIcrus 01 acld[~f 

(9) (9) h) (WI) 
LJrcndl (mg) Ovary (mg) 

(n19) ([I) (II) (9) (9) (9) (g) (9) 
riljll t loft rigl;t loft ri+t lc!It 

331.4 1.06 16.0 20.0 168.7 1.11 1.39 17.93 0.63 0.75 1.25 1.21 43.6 49.0 50.6 55.0 0.39 0.13 
i5.23 iO.02 i0.64 +I.32 i9.29 to.03 iO.05 iU.33 to.03 iO.03 to.03 to.03 i2.22 Q.52 i2.71 t3.01 to.03 iO.004 

tt* 

343.5 1.04 17.1 20.7 132.: 1.12 1.42 lO.U4 0.02 0.75 1.32 1.26 46.0 50.3 53.4 51.9 0.37 0.13 
i4.23 to.02 iO.56 +I.26 t10.97 to.03 10.03 i0.32 20.04 fO.03 20.02 to.03 il.17 fl.20 t2.14 23.01 ~0.02 to.004 

l t* l * 

344.4 1.07 17.; 21.0 157.0 1.13 1.5; 10.30 0.83 0.73 1.3; 1.32 47.1 52.1 63.0 56.4 0.41 0.20 
+5.03 LO.02 to.50 tl.35 27.07 IO.02 to.03 10.31 to.03 to.04 +0.03 rO.05 il.21 tl.55 13.77 22.85 i0.02 to.04 

352.1 I.00 17.5 21.9 140.0 1.15 1.50 in.80 0.72 0.76 1.32 1.30 40.4 54.0 56.0 52.3 0.30 0.15 
24.63 r0.02 20.63 iO.90 ~10.05 -0.02 10.03 20.3U to.02 r0.03 10.02 fO.02 21.06 $1.64 12.56 i2.79 to.03 to.004 

(9%) (1119x) (IV$) (mgr) (g%) (gZ) (g%) (gX) (gX) (4%) (9%) (mgX) (mgX) (mgX) (mgl) (g%) (gX) 

0.56 4.05 6.05 51.17 0.34 0.42 5.41 0.19 0.22 0.3ll 0.36 13.20 15.02 15.30 115.55 0.12 0.04 
to.01 to.10 +0.39 22.96 to.01 to.01 +0.06 iO.01 to.01 to.01 to.01 iO.66 to.71 iO.82 to.03 io.01 +0.001 

0.5; 4.98 6.05 3t3.z 0.33 0.41 5.49 0.24 l *. 0.22 0.39. 0.37 13.40 14.64 15.64 15.15 0.11 0.04 
to.01 io..15 to.41 i3.19 -0.01 to.01 to.00 io.01 to.01 to.01 io.01 to.34 20.32 zO.GO +0.89 to.01 io.002 

l ** l 

0.54 5.22 6.33 45.67 0.33 0.44 5.35 0.24 0.22 0.40 0.39 13.72 15.10 10.39 16.34 0.12 0.06 
i0.01 to.15 to.39 t2.33 -0.01 to.01 +o.oo io.01 iO.01 rO.'ll 20.02 20.37 20.46 ~0.90 to.77 kO.01 to.01 

0.5: 4.99 6.23 40.6; 0.33 0.43 5.30 0.20 0.22 0.30 0.37 13.03 15.40 16.16 14.85 0.11 0.04 
TO.01 to.10 to.24 22.85 to.01 to.01 20.11 io.01 10.01 20.01 TO.01 io.39 LO.51 to.75 i0.70 to.01 ~0.001 

ttean 
iS.E. 

l PcO.05 - PqO.01 '** P<O.OOl 



Z6 Surnnarv of cieliverv 

SfOUP 

'ic. oi ks 

II ,,o. of Sax 2ellverad 

ioral iio. of lnplanlaiion 

Vean 
5 S.E. 

livereo lo. of PUPS Se 
‘lean 

;tr s.r. 

:lo. of Live-born 

Mean 
* S.E. 

I!o. of iiale Living PL'CS 
Zean 

i c c _ ._. 

so. of F male living Pms 
nean 

2 S.E. 

500 ;g/ig 

2: 

24 

22.0 
i -0 

381 

15.9 
‘s 0.37 

Control 

20 -g/kg 100 xx/kg 

22 23 24 

22 23 24 

22.0 22.0 22.0 
‘0 50 k  0 

348 351 332 

15.8 15.3 16.3 
20.38 to.37 ” 0.:: 

324(93.1Z) 335(95.4Z) 359(9!.6Z) 

14.7 14.6 15.0 
c  0.51 +0.35 2 0.53 

316(97.5:) 332(99. iZ) 352(98.1:) 

14.4 14.4 14.7 
2 0.51 2 0.37 k  0.64 

142(44.9X) 172(5l.E:) 179Isa.s:) 

6.5 7.5 
L 0.41 50.29 + X2 

7.5 
5 0.50 

351(92+ 1: ) 

14.6 
5 0.5: 

350(99.7:) 

14.6 
f 0.5: 

179(51.!:) 

174(55.1:) 16Ot48.2:) 173c49.1:) I?i(:E.9:) 

7.9 
LtO.36 

7.2 7.1 rz7 
-L 0.38 i 0.57 

No. of Still-born 
:;o. of Pups ui:h External kbnorxaliiy 

aody Veight of Living Pups 

Hal e 
Ilean 

2 S.E. 

Fernal: Mean 5.55 
I S.E. 

5.33 
5 0.05 f 0. IO 

8C2.5:) 3(0.9Zl 7c1.9:) l(o.3:) 

0 0 0 0 

5.80 5.53 5.70 
2 0.07 f0.09 c  o.oe 

5.43 
+ O.GS 

5.77 
f 0.07 

5.41 
f 0.05 

-229 - 



G;o::p hlo. of off7prinq tlefore 'Aflor 
thinnino thinnino 

0 1 2 3 4 clays 4 II& 5 6 7 8 3 10 11 12 13 14 thys 

Control 

1 20 mg/kg 
w 
a 

I 

100 mg/kg 

500 mg/kg 

316 311 309 308 300 176 176 176 176 176 176 
30.4 37.0 97.5 97.5 - 100.0 100.0 100.0 100.0 100.0 

14.4 14.1 14.0 14.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0 
ti.51 20.51 to. 50 -0. 50 to.50 to i0 i0 ?O f0 io 

176 
100.0 

0.0 
i0 

175 
99.4 

0.0 
to.05 

175 
99.4 

0.0 
io.05 

175 
99.1 

0.0 
iO.05 

175 
99.4 

0.0 
ro.05 

332 326 321 316 315 178 170 177 177 177 177 

Ll.4 90.2 14.2 36.7 14.0 35.2 13.7 34.3 13.7 -7.7 100.0 7.7 99.4 7.7 39.4 7.7 39.4 7.7 39.4 7.7 
'0.37 io.43 io. so io. 59 i0.63 to.26 ~0.26 ~0.26 to.26 r0.26 t0.26 

177 177 177 176 176 
33.4 39.4 39.4 90.9 90.9 

7.7 7.7 7.7 7.7 7.7 
10.26 10.26 r0.26 i0.26 iO.26 

352 350 343 337 334 190 190 
33.4 37.4 35.7 94.3 - 100.0 

14.7 14.6 14.3 14.0 13.9 7.3 7.3 
to.64 to.63 iO.66 so.64 io. 65 iO.06 tO.06 

90 190 
00.0 100.0 

7.3 7.9 
~0.06 to.06 

190 190 190 190 190 
100.0 100.0 100.0 100.0 100.0 

7.3 7.3 7.3 7.3 7.3 
to.06 r0.06 to.06 iO.06 iO.06 

190 190 
100.0 

7.9 
iO.06 

100.0 
7.9 

to.06 

350 346 343 340 330 190 190 190 190 109 109 107 107 106 186 106 
i4.6 90.3 14.4 90.0 14.3 97.1 14.2 96.6 14.1 - 7.9 100.0 7.9 100.0 7.9 100.0 7.9 99.5 93.5 90.4 90.4 37.9 97.3 97.3 

7.3 7.3 7.0 7.0 7.0 7.0 
co.54 

7.0 
to.54 to.55. to.53 to.51 to. 00 to.00 io.00 to. 00 to.09 to.09 to.12 io.12 to.12 to.12 TO.12 

8: Total No. of 
live-born 

b: Rate of live-born t: ilean d: f S.E. 



I 
w  

15 16 17 18 19 20 21 
days 

175 175 175 175 175 '175 175 
99.4 99.4 99.4 99.4 99.4 99.4 99.4 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 
io.05 to.05 r0.05 *o. 05 to.05 10.05 io.05 

176 176 176 176 176 176 176 
90.9 90.9 90.9 90.9 90.9 90.9 90.9 

7.7 7.7 7.7 7.7 7.7 7.7 7.7 
to.26 20.26 r0.26 r0.26 i0.26 to.26 ~0.26 

190 190 190 190 190 190 190 
100.0 100.0 100.0 100.0 100.0 100.0 100. 0 

7.9 7.9 1.9 7.9 7.9 7.9 7.9 
tO.06 50.06 to.06 +0.06 iO.06 10.06 iO.06 

186 106 186 106 106 106 106 
97.9 97.9 97.9 97.9 97.9 97.9 97.9 

7.0 7.0 7.0 1.0 7.0 7.0 7.0 
io.12 io.12 20.12' io.12 io.12 to.12 to.12 

wcks 
4 5 6 7 0 

175 175 174 174 174 
99.4 99.4 90.9 90.9 90.9 

0.0 0.0 7.9 7.9 7.9 
io.05 10.05 to.06 iO.06 iO.OG 

174 174 174 174 174 
97.0 97.0 97.0 97.8 97.0 

7.9 7.9 7.9 7.9 7.9 
20.06 10.06 40.06 ro.oci ~0.06 

190 109 109 109 109 
100.0 99.5 99.5 99.5 99.5 

7.9 7.9 7.9 7.9 7.9 
iO.06 io.07 to.07 to.07 io.07 

105 104 104 104 104 
97.4 96.0 96.0 96.0 96.8 

7.7 1.7 7.7 7.7 7.7 
io.14 to.14 io.14 to.14 to.14 



uccks 
Group No. of male o 4 4 1 2 3 4 5 6 7 8 

Control 22 5.80 9.13 
50.07 t-o.22 

I 

9.33 15.51 32.03 
20.23 i 0.41 LO.60 

w 
** 

r3 Zhg/kg 23 5.59 8.67 
I 

9.09 14.48 28.80 
to.09 to.19 +0.22 ~0.40 to.82 

50.33 07.39 
LI .05 il.91 

143.35 
k3.06 

205.96 261.69 
f3.92 i3.77 

320.54 
24.5'3 

270.20 44.53 
'3.79 +l.OO 

* * 
46.2n 81.90 
il.10 +I.43 

137.23 197.75 255.42 310.23 263.11 40.69 
+2.08 i2.72 i3.09 24.00 +3.52 21.03 

** 
9.21 14.84 29.51 

to.25 20.30 lrO.66 

* 
46.96 83.04 
+1.03 +l.UZ 

* 
266.46 41.25 

'3.31 21.00 
lOhY/kg 24 5.70 8.96 

kO.00 io.25 
136.83 

t2.81 
19G.50 255.03 

+3.15 23.72 
313.42 

t3.00 

190.7G 258.60 
i3.40 i3.61 

50hg/k9 24 5.77 9.02 
to.07 io.19 

9.28 15.16 30.64 40.09 84.33 
io.19 to.29 io.19 20.77 t1.43 

140.18 
i2.35 

317.25 268.36 43.12 
24.26 t3.99 to.75 

Mean(g) 
+S.E. 

* P<O.O5 ** P<O.Ol 
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6 7 
wreks 

8 4 5 6 
\cuoks 

I3 No. of pups 

Control 22 11.00 16.60 22.01 2u.70 31.99 10.29 15.10 10.65 21.40 22.02 
20.23 20.36 iO.46 20.39 '0.44 to.19 to.22 iro.2t3 io.27 20.35 

20 w/kg 22 10.46 16.41 22.7s 28.95 31.30 9.08 14.96 10.61 21.64 22.96 
io.20 to.29 to.30 to.37 io.37 +0.22 io.20 kO.28 LO.35 io.30 

100 mg/kg 24 10.67 16.20 22.55 20.83 31.5c 10.19 14.95 10.93 21 66 22.08 
to.23 +o. 29 +0.35 io.37 to.37 +o.ia 20.25 20.27 LO 32 F-o.37 

500 mg/kg 2‘4 10.60 16.54 22.67 20.02 31.64 10.20 14.09 18.01 21.91 23.15 
io.22 20.22 20.41 to.35 kO.45 io.10 20.21 50.23 20.27 TO.33 

Mean(g) 
d.E. 



Summary of postnatal d2velc2!zext 
Zll of F1 0ffsDring after iieaning 

Cpenlng of e21r micles 
SE 

Eruption of user incisors 
15 0 

168 

Goening of eyelids 

158 

16R 

1; 3 

Descent of testis 
21 El 

a baling of vagina 
3:s 

Group Control 20 rg/kg 100 rig/kg 500 us/kg 

Csemi 

, 

176(100.0:) 

20 1g/kg 

176(loo.c:) 

174(98.9:) 

175(99.4) 

176(100.0:) 

85(100.0:) 

100 xP/kg 500 rig/kg 

lE6(100.0:) 

No. of offsoring examined 

No. of offspring with abnoraaiity 
. 

x 12 Summaq- of abnormalities Ln function 

Spontaneous activity 

Gait 

Posture 

Pinna reflex 

Cornea1 reflex 

Righting reflex 

Pain reflex 

175 176 190 186 

0 2 

0 0 

0 l(O.6;) 

0 0 

0 l(0.6:) 

0 0 

0 0 

0 0 

- 35 - 

0 0 

0 c 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 



z 13 Open-field behaviour of F1 offspring 

Bnbulztion 
rear 

c . s E. 

Grouo 
20. of c 

1 

Ambulation 
Ff3tE 

cRF4g 

Defecation 
P  f% ITi 

*k.zlvsg 

n 

con:-oi 20 rig/kg 

.22 22 

46.6 58.6 53.0 51.6 
+ 4.81 kl.04 54.05 53.:3 

4.6 4.9 4.9 4.0 
IO.85 kO.63 5 0.74 + 0.61 

2.0 1.0 1.8 1.9 
5 0.25 f0.19 5 0.35 -c 0.21 

0.5 0.7 
-L 0.13 io.22 

0.8 x-T 1 . 5 
5 0.25 *o.to 

Female hcs 

Cmtrol 20 us/kg 100 rg/ks 500 &g/kg 
22 22 24 24 

56.7 65.0 56.0 50.7 
2 4.38 Zk3.90 5 2.90 i 4.35 

6.3 5.1 
+ 1.02 10.87 

1.6 1.5 
f 0.24 50.25 

0.i 0.6 
f 0.12 Ito. 14 

0.2 1.3 
i 0.13 io.37 

100 as/kg 
24 

500 rg/kg 
24 

0.4 0.3 
C 0.18 + 0.0s 

i ii:;0 
1.1 

It 0.37 

4.8 
50 .76 

1.4 
L 0.19 

4.6 
31 0.78 

1.6 
f 0.22 

0.5 
5 0.10 

L ii::3 

0.3 
5 0.09 

0.6 
f 0.29 
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Grouo 

::o. of ‘. 

Eio. of errors Xean 
L S.E. 

Tine required 
(m1nuies) 

yefi-3 
*.!2Gsz 

2 days 
10. of errors +4@l 

?gGss 

Time reauired 4%rn 
(minutesj = ~ 'GSS 

3 days 

Time rewired 3 i%@ 
(minutes) + E@SS!Z 

x 14 Water T-maze performance of F, offspring 

bnrrol 20 rg/kg 100 rg/kg 500 1g/kg 

22 22 2: 24 

17.9 15.5 16.5 13.5 
It 3.03 + 3.37 + 2.02 i: 3.72 

100.13 39.82 93.56 102.33 
5 14.76 -L 20.67 i 12.24 + 15.38 

15.3 
-e_ 3.95 

15.7 12.2 14.4 10.4 
f 3.05 It z.07 i 2.i3 2 1.80 

78.61 77.36 77.16 53.42 
2 16.49 * 13.08 f 8.60 2 7.77 

Female 3x3s 

Exiroi 
20 rg/kg 

22 22 

13.2 21.7 
3~ 2.77 f 3.48 

102.36 166.21 
-e 11.16 k 44.51 

13.4 16.8 
zk 2.73 f 3.10 

79.72 136.82 
k 12.61 2 44.12 

10.6 11.9 
+ 2.05 i: 2.43 

59.16 74.48 
f 0.75 + 14.14 

15.3 14.8 
-e 2.38 L 3.66 

85.03 73.72 
r 11.11 f 15.16 

100 xg/ka 500 fig/kg 

24 24 

14.7 20.7 
2 1.95 f 2.75 

67.41 124.54 
klO.88 2 13.52 

10.5 25.3 
f 1.71 i 6.12 

56.45 126.84 
f 6.04 k26.44 

12.1 8.2 
+ 1.59 + 1.36 

66.34 58.22 
-c 6.98 f 8.36 
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%I5 Ikight of organs - 8 weeks’ ‘F, male rats 

Final 

ryroid Thymes Heart Lung I ivcr S~~lcen P,>ncrras Kidney(g) 
Seminal 

Adrenal (nq) 

(91 (WI) (w) (91 (91 (9) I91 (q) rlgllt left riollt lPf! 
Spermary (9) Pru;J,an~ 
riq!1! left I ,I 

vc! irle Il);+lar 
T?! 89, 

Group b.of fernalps 

Control 41 

20 v/kg 45 

100 mg/kg 46 

319.5 21.1 679.9 1.11 1.55 19.13 0.03 O.GZ 1.45 1.42 20.3 20.7 1.50 1.49 
k4.33 iO.02 t20.90 to.02 to.03 to.42 iO.02 ~0.02 to.02 to.02 iO.00 to.70 10.03 20.02 

0.34 0.55 
to.01 io.02 

0.11 
10.003 

309.4 19.7 639.8 1.11 1.46' 10.33 0.06 0.64 1.3; 1.36 27.1 20.0 1.45 1.4; 0.33 0.55 0.10 
i3.22 AO.64 k16.59 10.02 iO.02 to.29 ,I).02 to.02 to.02 io.02 to.70 iO.76 to.03 '0.01 io.01 to.02 to.003 

l l 

m.7 20.5 639.5 1.10 1.45 17.;; 0.04 0.64 1.;; 1.;; 26.5 27.9 1.44 1.43 
t3.93 i0.72 tl7.09 r0.02 10.02 to.40 iO.02 to.02 to.03 50.03 +o.@J ko.79 to.02 +0.02 

l 

0 .10 

io.002 

0.32 0.55 
CO.02 to.02 

I 

z 
500 mg/kq 45 

l * 

310.9 20.7 653.3 1.0; 1.44 10.21 0.00 0.61 1.;; 1.35 25.5 27.0 1.44 1.4; 
t3.46 TO.69 i21.95 to.01 to.02 to.20 to.02 *O.Ol to.02 to.02 -to.04 io.77 *0.02 to.02 

0.33 0.53 
'0.01 *o.oz 

0.11 
io.003 

(mg%) (mg%) (9%) (9%) ($1 (cI%) (gl) (gz) (g%) (Iv%) (u%) (Lo) (LIZ) (1lKl%) (cl%) (!I%) 

6.66 213.00 0.35 0.40 5.90 
to.27 f6.05 to.004 co.01 5O.lC 

0.76 0.20 
'0.01 *0.01 

l 

0.20 0.21 
to.005 to.01 

0.46 
t0.01 

0.44 
kO.01 

0.91 
to.29 

9.01 
-co.22 

0.47 
to.01 

0.47 
*0.01 

0.11 0.17 
*0.004 to.01 

0.03 
to.001 

6.40 207.74 0.36 0.47 5.92 
r0.21 15.75 to.005 CO.01 13.06 

0.45 0.44 0.70 9.07 0.47 0.46 0.11 0.10 0.03 
iO.Cl to.01 co.24 i0.24 to.01 '0.01 to.004 to.01 io.001 

* 

0.28 0.21 
to.01 io.01 

6.71 210.81 
10.21 k6.42 

0.36 0.40 
to.01 io.01 

l l * 

0.33 0.45 
to.005 to.01 

5.73 
20.10 

5.7; 
to.07 

0.44 
to.01 

*a 
0.43 

to.01 

0.43 0.65 9.06 0.47 0.47 0.10 0.18 0.03 
io.01 20.26 tfl.21 to.01 io.01 io.005 to.01 to.001 

l 

0 .01 

iO.26 
6.52 205.15 

i0.23 t6.91 
0.25 0.19 

to.01 r0.005 
0.42 

to.01 
0.52 0.45 0.45 0.11 0.17 0.04 

$0.26 to.01 to.01 to.004 to.01 ,O.OOl 

Mean 
iS.E. 

* P<O.O5 ** PcO.01 



l 
. 

iEilC Weight of organs - 8 weeks’ F, female rats 

Final 

Group Ilo. of females 
body 

weight Thyroid lhynlus hart 1 UIIIJ I iver Splocn Pancreas Nrcnql Ov,ry litpri:s I;1 Jildcr 

(9) (ms) (m9) ((1) '(9) (9) (9) right 'lYP1 rirjhl 1eVP) ' (cl) (9) 

Control 45 215.6 17.1 
i2.22 io.79 

511.4 
i13.99 

0.01 
kO.01 

1.19 
to.02 

12.2G 
*0.20 

0.57 0.57 
to.01 to.02 

1.03 
io.02 

1.00 
to.02 

31.0 
tl.05 

34.0 50.4 
to.94 il.73 

t 
34.4 56.6 
to.79 il.54 

l l . 

3c.o 59.2 

to.95 21.07 

52.4 0.42 0.11 
k1.50 20.02 io.02 

0.95 
20.02 

20 mg/kg 41 214.0 16.6 542.1 0.82 1.15 11.93 0.60 0.55 0.90 
*2.21 io.a3 t15.60 to.01 to.02 10.20 io.01 io.02 10.02 

32.7 
10.06 

53 .4 
12.02 

.* 
60.6 
il.36 

0.43 
10.02 

0.09 
10.002 

100 mg/kg 47 211.1 17.5 490.0 
i2.35 10.01 il4.57 

0.79 
to.01 

l 

0.77 
+0.01 

1.15 
to.02 

1.1; 
io.02 

11.69 O.GO 0.54 
10.22 io.02 io.01 

0.99 
IO.02 

l t 

0.95 
to.01 

0.96 34.6 
to.02 il.OG 

l * 

0.92 
'-0.01 

31.8 35.0 50.0 53.9 0.41 0.08 
10.76 10.96 il.75 il.05 '0.02 ~0.002 

0.43 
10.01 

0.09 
IO.002 

500 mg/kg 43 214.4 17.2 501.1 
t2.45 to.79 216.43 

11.7t 0.55 0.52 
20.17 10.01 io.02 

(mg%) (m9%) (g%) (9%) (9%) (gX) (9%) (9%) (9%) (ag%) (mgX) (nlg%) (mg%) (9%) (gX) 

7.09 236.79 0.30 0.55 5.69 0.26 0.26 0.40 0.46 14.75 15.79 23.47 24.37 0.20 0.05 
io.34 55.60 io.01 LO.01 io.00 io.01 io.01 io.01 io.01 10.49 IO.45 to.02 IO.76 to.01 to.01 

** 
16.10 26.49 25.00 0.20 0.04 
20.36 to.72 i0.96 to.01 ?O.OOl 

l 

0.20 0.26 
to.005 io.01 

7.79 253.60 0.38 0.54 5.5u 
f0.39 i7.39 r0.004 io.01 to. 00 

0.46 0.44 15.28 
to.01 10.01 io.30 

* l * l ** l ** 

16.44 17.50 20.17 20.01 0.20 0.04 
10.52 to.45 i0.92 to.95 to.01 +0.001 

t 
0.29 0.76 

to.01 to.01 
0.34 234.01 0.30 0.54 

to.40 t1.69 to.004 to.01 
5.53 

to.07 

t 
5.49 

to.05 

0.47 0.46 
to.01 io.01 

l * ** l l 

0.36 0.53 
to.01 to.01 

0.00 233.52 
to.39 27.03 

0.26 0.24 0.44 0.43 14.07 
to.004 to.01 20.01 $0.01 to.37 

Mean 
2S.E. 

l PCO.05 ** P‘O.Oj l ** P<O.OOl 



Gmup Control 20 rig/kg 100 rig/kg 500 ag/kg 

317 Sumarv of skeletal examination on 8 weeks' F1 pups 

No. of dams examined 22 22 24 24 

No. of pups examined 86 86 93 88 

No. of dams with fetuses 
with skeletal variations 3(40.3%) 8(36.4%) 16(66.7X) 14(58.33f) 

No. of fetuses with 12C14.0:) lO(11.6:) 22(23.7X) 21(23.9X) 
skeletal variations 

Unilateral lumbar ribs 

Bilateral lumbar ribs 

Total lumbar ribs 

Accessory sternebrae 

No. of fetuses with 
skeletal abnormalities 

0 7C8.1:) 3c3.2:) 6(6.8Z) 

3(3.5Z) 0 5(5.4X) 5(5.7X) 

3(3.5X) 7C8.1:) 8(8.6X) ll(12.5:) 

10.4X) 17(19.3X) 11(!2.8:) 6(7.OZ 

0 0 

I .l8( 

0 0 

a 
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El8 Fertility findings 

Group Control 
20 mg/kg 100 rig/kg 500 ag/kg 

male 4t tt 40 40 

feraal e 44 44 40 48 

1st mati?fl 

animals with verified ferti'lity male 12 39 46 45 

ferale 42 39 46 45 

animals with unverified fertility male 2 5 2 3 

female 2 5 2 3 

copulation rate 44/44(1OOI) 44/~~(100:) 48/46(100X) 48/48(100:) 

conception rate 42/44(35.5:) 33/44(88.6:) 46/48(35-E:) 45/48(93.6I) 

2nd matina 

animals with verified fertility male 2 

female 2 

animals with unverified fertility male 0 

female 0 

total 44 

44 

copulation rate 2/2(100:) 

cocception rate 2/2(100:) 

5 2 3 

5 2 3 

0 0 0 
0 0 0 

44 48 as 
44 48 48 

s/s(!oo:) ?/2(100:) 3/3(1002) 

5/5(100:) 2/2(100:) 3/3( loo:) 

-41- 



313 Gain of l~otly weight and food cons\lmption of 171 Eenw le rats 
during tile period of pregnancy 

14 21 0 7 14 21 Ll 21-o 

24.21 20.56 30.55 
+0.2u tO.36 io.41 

Control 44 255.7 209.9 329.1 422.6 166.9 
t2.44 t3.23 +3.01 t5.50 i4.76 

24.55 20.26 31.03 
to.30 to.41 io.49 

20 w/kg 44 254.5 207.5 
k4.01 t3.96 

32G.U 422.5 
i4.43 il.53 

** 
336.5 44G.O 

i4.17 Lb.00 

167.9 
i5.45 

** 
32.45 
to.45 

100 mg/kg 40 263.0 299.4 
i3.65 t3.67 

25.00 29.41 
~0.36 io.40 

*** 
26.02 
io.33 

29.30 
20.34 

500 mg/kg 
* 

40 259.0 230.9 
k3.06 k3.04 

333.0 434.7 175.0 
i3.29 i4.99 i3.00 

30.64 
to.30 

*** P<O.OOl ** PcO.01 Mean(g) 
+S.E. 

* PcO.05 



f ertilitv findings 

:r:u3 

‘lo. oi cor2or2 luisa 
;:ean 
^ - 

t 2.:. 

!i* *. oi $23~3 fetuses 

YO . oi resor3tion 

imolaniation 

placenta.' rcrnant 

early resorption 

late resorption 

macerated fetuse 

40. of fetuses wits external abnormalities 0 

Cocrmi 

4: 44 48 48 

6:0(98.5:) 625(96.2:) 7:8(99.3:) 718(98.9X) 
14.5 14.2 15.6 15.0 

kO.47 L 0.50 50.35 20.46 

621t97.0:) 617(98.7:) 723(96.7:) 685(9S.::) 
1:. I 14.0 IS. I 14.3 

2 0.53 It 0.51 20.42 50.57 

x7(52.7:) 
7.6 

f0.36 

294(4i.3:) 
6.7 

20.37 
0 

0 

cl(o.5;) 
16l2.5:) 

0 
0 
0 

aody weiohi 0f 
living fetuses 

male+ 9 5.63 
kb2ES3? iz 0.05 

20 ag/kg 100 mg/kg 500 mg/kg 

650 753 726 
14.8 15.7 15. I 

= 0.35 2 0.34 kO.i2 

306(49.6X) 371(51.3:) 350(51.1:) 
7.0 7.7 7.4 

co.39 CO.28 20.36 

all(so.4:) 
7.2 

-L 0.38 
0 

352(48.7X) 
7.3 

co.37 
l(o.1:) 

335(48.9:) 
7.1 

zo.33 
l(O.lZ) L 

0 0 0 

0 0 6co.8;) 
8C1.3:) 25(3.3:) 25C3.5:) 
0 0 2co.3:) 
0 0 0 
0 0 0 

0. 

5.63 
-e 0.05 

5.29 
i 0.05 

0 

5.63 
5 0.03 

5.27 
2 0.03 

0 

5.54 
iI 0.05 

5.28 
50.06 
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1’ h 21 Fertility findings on F1 animals/organ weights 

(Iroup No. e;fm?n~ls hody 
wet&t Rrain Pituitary Thyroid Thymtrs llsart Lunq ~drerlal(m4) Ovary Iw) lltorus Itlatldcr~ 

(9) (9) h) (w) (In9 1 (9) (9) 
II!;; Spl;;; Panwejas Kidney(g) 

right left right left right left (9) (9) 

Control 44 422.6 1.85 14.2 19.3 306.2 1.10 1.47 16.17 0.76 0.72 1.17 1.14 33.1 36.0 76.8 70.1 4.94 0.14 
$5.50 20.01 +0.54 ~0.63 i12.95 10.03 to.02 i0.33 to.02 rO.02 to.04 ?0.04 +0.87 iO.oo ?3.18 t3.~1 %0.16 ,O.O@J 

I 
.ll 
.cA 20 mg/kg 44 422.5 1.0; 15 0 18.7 265.; 1.10 1.4; 15.09 ‘0 79 0.67 1.09 1.07 36.; 30.8 74.4 69.7 5.06 0.15 
I k7.53 ltO.01 r0:42 +0.67 klt.47 20.03 +0.02 to.35 :0:03 to.02 i0.02 io.oz rl.05 ?1.34 +3.14 +2.3g ioalo to.o1 

l * 

100 mg/kg 48 4413.0 1.83 14.3 18.6 284.3 1.11 1.41 17.1; 0.01 0.74 1.12 1.03 35.9 37.5 00.6 77.5 5.20 0.14 
r6.00 '+O.Ol to.42 20.73 t8.41 20.02 f0.02 tO.20 iO.02 to.03 to.02 +0.02 21.19 il.13 +3.10 t3.02 to.14 to.004 

c 

500 mg/kg 48 434.7 1.81 14.7 17.7 273.2 1.07 1.4; 16.30 0.77 0.67 1.11 1.09 32.6 35.0 73.3 69.0 4.07 0.13 
*d.gg +o.ol i0.54 io.oo i11.5g +0.02 +0.02 r0.30 to.02 to.02 iO.02 to.02 11.00 $0.94 t2.90 r2.33 +0.19 :0.003 

Mean 
c5.E. 

* Pd.05 ** PcO.01 



(ifOUl 

& 22 8 weeks’ 
final 

F, males/organ weights 

Ilo. of males 'lor'y Seminal 
weiqlit Bratn rl tui Tory Thyroid lliymus Heart Lung I iver Spleen Pancreas 
(9) (9) (IllY) (n19) (4) 

Kidney(g) Adrenal (,,,g) Spermary 9) Prostate vesicle Bladder 
(9) ((1) (II) (9) (9) right left right left rtglit left (m9l (9) (9) 

Control 44 562.0 1.93 12.0 22.5 441.1 1.49 1.07 24.99 0.95 0.77 1.91 1.09 21.8 30.7 1.84 1.84 645.2 0.84 0.14 
'7.71 io.03 +0.42 to.75 i14.31 io.03 to.03 io.53 r0.02 ?O.OZ to.03 fO.03 21.02 21.03 *0.02 +0.03 ?29.80 r0.03 to.003 

20 mg/kg 44 543.5 1.97 13.4 21.0 419.0 1.51 1.7; 23.70 0.96 0.79 1.89 1.88 27.0 29.5 1.82 1.83 569.0 0.82 0.14 
r9.72 co.01 i0.43 to.81 klU.95 20.03 iO.03 20.59 r0.03 kO.03 to.04 r0.04 to.87 20.03 50.02 20.02 t27.93 50.03 10.004. 

100 mg/kg 40 565.7 2.00 13.2 22.5 406.2 1.54 1.01 25.11 0.99 0.76 1.91 1.91 28.7 29.8 1.85 1.86 622.0 0.84 0.14 
27.31 10.02 to.29 to.73 '15.49 +0.03 to.03 to.52 to.03 to.02 iO.04 20.03 i0.92 to.69 20.02 i0.02 t28.32 to.02 to.004 

l 

1 500 mg/kg 48 552.9 1.97 12.3 22.3 392. G 1.51 1.04 24.10 0.91 0.73 1.88 1.86 25.8 29.9 1.80 1.83 636.1 0.81 0.14 
h 
"I ~6.57 i0.02 '0.40 to.71 il6.20 iO.03 iO.03 iO.SG 10.02 iO.02 to.03 20.04 '0.00 to.94 kO.03 '0.03 t29.74 to.02 io.003 

(9%) (n@) (nls%) (mg%) (9%) (g%) (9%) (9%) (gX) (9%) (9%) (mgx) (mYX) (9%) (9%) (mY%) (9%) (Yx) 

0.35 2.27 4.01 70.00 0.27 0.33 4.43 0.17 0.14 0.34 0.34 4.94 5.46 0.33 0.33 115.14 0.15 0.03 
ro.01 to.07 to.13 r2.67 iO.004 r0.01 to.06 10.004 r0.003 20.004 to.004 20.17 to.18 to.01 to.01 $5.43 20.01 ?O.OOl 

0.3; 2.49 4.02 76.50 0.2; 0.33 4.35 0.10 0.15 0.35 0.35 5.02 5.48 0.34 0.34 105.76 0.15 0.03 
to.01 io.09 to.13 i2.79 to.004 fO.01 ~0.07 to.004 20.01 iO.005 10.01 to.18 20.17 50.01 r0.01 t5.49 to.01 to.001 

0.35 2.35 4.00 72.03 0.27 0.32 4.43 0.10 0.14 0.34 0.34 5.13 5.31 0.33 0.33 108.87 0.15 0.02 
10.01 jO.06 iO.14 r2.G7 tO.nO4 +O.U04 +O.OG 50.01 ?0.003 ?0.005 iO.004 r0.19 r0.15 r0.005 rO.O1 24.71 io.005 r0.001 

0.36 2.24 4.03 71.22 0.27 0.33 4.34 0.16 0.13 0.34 0.34 4.68 5.41 0.33 0.33 116.19 0.15 0.03 
to.01 !0.07 to.12 22.95 to.004 io.005 ru.07 to.003 TO.004 to.005 to.01 to.14 to.17 to.01 20.01 ~5.02 to.004 t0.001 

Nean 
+S.E. 

l P<O.OS 


